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INTRODUCTION 
At-grade intersections of major highways are 
especially hazardous because drivers required to stop 
may fail to do so or may err in some other way. 
Traffic signals are not always warranted; 11Stop11 signs 
are posted. A driver may become confused if required 
to stop unexpectedly. Various methods have been used 
to alert the driver to the fact that he is approaching a 
"Stop0 situation. These include larger 11Stop'1 and 
"Stop Ahead'' signs, flashing beacons, stop bars, 
rumble strips, or a combination of these. Some treat" 
ments have been designed to make the driver more 
aware of his approach speed. However, problems 
continue to arise at some locations when only standard 
delineation treatments are used. 
The objective of this study was to evaluate 
several innovative types of delineation at "Stop" ap� 
proaches. The contrivances were post"type delineators, 
raised markers, and transverse striping placed at various 
spacings in advance of the 11Stop11 sign. 
BACKGROUND 
A hazard"detection and spot-improvement pro­
gram has been very effective in Kentucky for several 
years (1). Improvements at stop approaches are sum­
marized in Table 1. There was a 20-percent reduction 
in accidents at stop approaches where improvements 
had been made. The reductions varied according to the 
type of improvement. A 24-percent decrease in acci­
dents would have to take place before the reduction 
would be significant at the 0.05 level (2). Accidents 
involving vehicles "running the stop sign" were reduced 
substantially beyond the statistically significant level. 
There were 50 accidents involving running a stop sign 
in the 2 years before improvement and only 10 in the 
2 years after. This was an 80-percent decrease. Also, 
the number of nighttime accidents involving vebdcles 
11running a stop sign" dropped from 12 in the 2 years 
before improvement to only one in the 2 years after 
improvement. 
The state of the art concerning roadway deline­
ation systems was summarized in the National Cooper­
ative Highway Research Program Report 130 (3). 
This report has been updated (4). The delineations 
included pavement markings, post-type delineators, 
raised markers, colored pavements, and rumble strips. 
It was concluded that extra measures were necessary to 
compliment a "Stop11 sign. Such measures may be most 
effective when a stopping situation follows a long 
section of unimpeded roadway. Marking schemes in­
cluded changing the center line to a warning pattern 
preceding the solid line, addition of edge lines where 
none exists on the approach roadway, and transverse 
stripes across the approach lane at gradually decreas­
ing spacings. The use of reflective posts or raised 
markers at progressively shorter spacings was also 
mentioned. 
Red-colored' pavement may be an effective day­
time treatment, but it is not likely to be effective at 
night. Several studies have indicated rumble strips to 
be an effective means of alerting drivers to a "Stop" 
condition ( 5, 6 ). 
PROCEDURE 
Site Selection 
Accident records were used in the selection pro­
cess. The objective was to select a site where traffic 
speeds were bdgh and the stopping situation may be 
unexpected. The site had to be suitable for data collec­
tion and be free from confounding factors which may 
influence traffic characteristics. The site selected was 
the intersection of the US 127 Bypass and KY 34 in 
Danville. The intersection was a four-way stop. Data 
were taken on the Bypass where the speed limit is 55 
mph (24.6 m/s). As shown in Figure I, the Bypass is 
a two-lane bdghway with 12-foot (3.7-m) lanes and 10-
foot (3.0-m) shoulders. A "Stop" sign would not be 
expected on this type of highway. Standard signs and 
markings had been installed prior to testing. The inter­
section had dual-mounted and oversized "Stop" and 
"Stop Ahead" signs. Also, a flasbdng beacon had been 
installed. Since the conclusion of these tests, a traffic 
signal has been installed at this intersection. 
During a 3-year period prior to the test installa­
tion, there had been seven accidents at this inter­
section. Three of the accidents involved a vehicle on 
the Bypass "running the stop sign.11 One of the acci­
dents resulted in a fatality. 
TABLE 1 • SUMr�AR Y OF PAST SAFETY IMPROVEMENTS 
INVOLVING STOP APPROAChES 
NUi'•1BER OF ACCIDENTS 
SECO,�D YEAR FIRST YEAR 
TYPE OF NUMBER OF BEFCRE I:\J- AFTER IN - PERCENT 
IMPROVEMENT LOCATIONS STALLATION STALLAT ION CHANGE 
FLASHING 13 46 33 -28 
BEACON 
STOP 3 5 5 0 
SIGN 
S TOP AHEAD 6 8 7 -12 
SIGN 
STOP SIGN 
AND STOP 6 12 ll -8 
AHEAD S I G.\J 
STOP BAR 9 23 16 -30 
SIGNS AND 
MARKINGS 5 11 13 +18 
COMBINATIONS b 26 20 -23 
TOTAL 4B 131 10'5 -20 
2 
Figure 1. Test Site (Boyle County, Danville, Intersection of US 127 Bypass and KY 
34). 
Installations 
Delineation treatments included the following: 
(I) post delineators (reflective posts), 
(2) raised pavement markers, and 
(3) transverse striping. 
Also, combinations of these devices were used. Tests 
involved installation of the devices at different spacings 
in advance of the "Stop" sign. The spacings were set 
in a pattern conforming to a geometric progression and 
also a constant rate of advancement type of spacing. 
The objective was to make the drivers aware of the 
stop situation ahead and of their appraoach speed. 
Also, in one instance, a constant spacing of 200 feet 
(61 m) was used. 
The distance back from the "Stop" siga at which 
the delineation treatment was to begin had to be 
determined before the spacings could be developed. In 
rural areas, warning devices should be placed about 750 
feet (229 m) in advance of the hazard (7). The distance 
in advance of the "Stop" sign should, therefore, be at 
least 750 feet (229 m). Transverse striping had been 
evaluated as a means of delineation in advance of a 
curve (8). The advance distance used there was 810 
feet (247 m), but it was concluded that increasing the 
distance to I ,200 feet (365m) would be desirable. 
The deceleration distance was calculated by the 
following formula: 
D ; (VI 2 · V /)/2d 
in which D distance traveled in slowing 
fromV1 toV2, 
d deceleration (uniform), 
VI speed at beginning of delinea· 
lion, and 
Vz = speed at ending of delineation 
(at "Stop" sign). 
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Speed at the beginning was assumed to be 55 mph 
(24.6 m/s), and the speed at the "Stop" sign was 
assumed to be zero. A deceleration also had to be 
assumed. The deceleration distance involves two 
components; in-gear coasting and braking. Deceleration 
in gear due to engine drag generally is 1.0 to 1.5 mph 
per sec (0.4 to 0.7 m/s per sec) (9). Very light brak­
ing corresponds to a deceleration of 2 mph per sec 
(0.9 m/s per sec). A comfortable deceleration may be 
between 5 and 6 mph per sec (2.2 and 2.7 m/s per 
sec) (0.23 and 0.27 g's) (10). The calculated distance 
was I ,116 feet (340 m) for a deceleration of 2 mph per 
sec (0.9 m/s per sec) and 372 feet (113 m) for a 
deceleration of 6 mph per sec (2.7 m/s per sec). The 
perception-reaction distance had to be added. A 
distance of 200 feet (61 m) was used (10). It was 
decided to use the deceleration resulting from light 
braking. An overali deceleration of 2 mph per sec {0.9 
m/s per sec) yields a deceleration distance of 1, 1 16 feet 
{340 m), and this was added to the 200 feet (61 m) for 
perception-reaction distance. The delineation treat­
ment used in these tests began at 1,200 feet (366m) to 
1,300 feet (396m) in advance of the "Stop" sign. 
As noted previously, the two major types of 
spacing were based on a geometric progression and 
on a constant rate of marker advancement. The layout 
for the geometric spacing is shown in Figure 2. The 
layout of the constant rate of marker advancement is 
given in Figure 3. The spacing was such that a driver 
would maintain a constant rate of advancement if he 
slowed properly as he approached the stop sign. A rate 
of advancement of one marker per second was chosen. 
Spacing of the markers would vary according to the 
distance traveled in I second. The spacing for a speed 
of 55 mph (24.6 m/s) would be approximately 80 feet 
(24 m). The spacing would then gradualiy decrease to 
15 feet (4.6 m) at the "Stop" sign. The width of the 
stripes was decreased from 24 inches (0.6 m) at the 
start to 8 inches (0.2 m) at the sign. These two spac­
ings were used for all three delineation treatments. For 
the post delineators and raised markers, the treatment 
was placed on both sides of the road. 
Data were taken on both approaches. After a 
particular type of delineation was installed and tested, 
it was removed and another was installed; however, the 
transverse striping was installed last and left in place. 
The reflective posts were installed according to instruc­
tions given in the Manual on Uniform Traffic Control 
Devices (7). Stimsonite Model 88-SS pressure-sensi­
tive raised markers were used because application with 
epoxy glue would have caused difficulty in removing 
the markers. Reflective tape was used for the trans­
verse striping. A primer was used to assure adhesion of 
the tape. 
Data CoUection 
Traffic speeds were measured before and after 
instaliation of each of the delineation treatments. 
Nighttime speeds were recorded in ali cases and day­
time speeds were taken in some instances. Speeds were 
measured at distances of 1,200 feet {366 m) and 200 
feet (61 m) in advance of the sign. Speeds were 
measured in a manner to permit determination of 
speed reduction for each vehicle. The "brakelight-on" 
distance was deterrrrined by reference to several land­
marks. Speeds and distances were not counted when 
there was a vehicle already stopped at the sign. Also, 
vehicles which turned left or right at the intersection 
were not counted. 
An attempt was made to collect erratic move­
ment data. The following categories were used: (!) 
slowed drastically, (2) ran stop sign, (3) encroached on 
side street, and (4) rear-end conflict. However, the 
number of conflicts recorded were too few to be con� 
sidered in the analysis. 
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Figure 3. Spacing for a Constant Rate of Marker Advancement. 
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RESULTS 
The average reduction in speed over the test 
section was determined and tested statistically for each 
type and pattern of delineation. The percentages of 
vehicles exceeding 30 mph (13.4 m/s) at the 200-foot 
(66-m) location were compared. This speed was used 
because the criteria for stopping sight distance for an 
approach speed at 30 mph (13.4 m/s) is 200 feet (66 
m). Also, the average speed at the 200-foot (66-m) dis­
tance was determined and tested statistically for each 
type of delineation. Speeds from the tefore period 
were compared to those in the after period, and speeds 
for the various delineations were compared. Daytime 
and nighttime data were analyzed separately. The 
11brakelightaOfl11 distances Were also analyzed statisa 
tically. 
Speeds 
Speed data collected at the 200-foot (61-m) 
distance "'ere the primary basis of comparison. A 
summary of all of the data is given in APPENDIX A. A 
summary of the data collected at the 200-foot (61-m) 
locations is given in Tables 2 and 3. Compared to the 
original condition� the delineation treatments yielded 
significant reductions in speed at the 200-foot (61-m) 
measurement location. Also, the percentage of speeds 
above 30 mph (13.4 m/s) at 200 feet (61 m) from the 
sign was reduced substantially. Details of the statistical 
tests are given in APPENDIX B. 
Reflective posts were more effective in reducing 
speeds than raised pavement markers. Post deline­
ators and transverse stripes yielded similar results. 
The best results were obtained from a combination of 
posts and transverse stripes. No signficant difference 
was found between the geometric spacing and the 
constant-rate-of-advancement (one per second) spac­
ing. Also, the delineation treatments were much more 
effective at night than during the day. For best results, 
post delineators and raised markers should be installed 
on both sides of the road. 
Visual observations indicated that the length of 
markings used (approximately 1,200 feet (366 m)) 
was necessary. Data were taken with raised markers 
on both sides of the road for several hundred feet past 
that point. In the geometric pattern, eight additional 
markers were placed on each side at 320-foot (98-m) 
spacing. The results did not show any significant 
improvement compared to data taken at the I ,240-foot 
(378-m) distance. 
The data showing the percentage of speeds over 
30 mph (13.4 m/s) at the 200-foot (61-m) location 
again showed that the combination of transverse strip· 
ing and reflective posts gave the best results. Trans� 
verse striping alone and post delineators on both sides 
of the road gave the next best results. The most effec­
tive results were again found at night. 
Speeds at the I ,200-foot (366-m) location 
(beginning of the markings) permitted determination 
of speed reduction. However, a valid comparison of 
speed reductions among the types of delineation was 
not possible because the more effective treatments 
(transverse striping and post delineators) caused 
reduction in speeds at the I ,200-foot (366-m) location 
(APPENDIX A). To compare speed reductions between 
the two measurement locations, speeds at the farthest 
location should be about the same. However, signifi­
cant reductions were obtained at the 1 ,200-foot 
(366-m) site during the nighttime for the more effec­
tive treatments (APPENDIX B). The daytime data did 
not show any significant differences at the 1200-foot 
(366-m) location. There was a difference in the day­
time results for the two approaches. The southbound 
approach showed only a slight reduction in speed com­
pared to the northbound approach. However, the 
transverse stripes and posts still provided the best 
results. 
"Brakelight-on" Distance 
The distances from the stop sign at which drivers 
applied brakes were also recorded. It was assumed that 
better delineation would alert drivers of the stop situa­
tion earlier and, therefore, result in a longer average 
brakelight distance. The results for all the various 
delineation treatments are given in APPENDIX A. A 
summary of a few types of delineation is given in Table 
4. 
There were very few significant increases in 
"brakelight-on" distances (APPENDIX B). However, 
the trakelight data showed some of the same trends 
as the speed data. Specifically, the largest increase in 
"brakelight-on'' distance occurred for the combination 
of transverse striping and reflective posts. 
Visual Observations 
Photographs were taken of each delineation 
pattern at specific distances back from the stop sign. 
Several of these photographs are shown in APPENDIX 
C. It was obvious that a significant improvement in 
nighttime delineation was obtained from the delinea­
tion treatments. The transverse striping and, to a lesser 
extent, the reflective posts also provided improve­
ment in the daytime delineation. The best nighttime 
delineation by a single device was obtained from the 
reflective posts. The transverse stripes gave good 
nighttime delineation and had the advantage of being 
on the roadway. The combination of transverse stripes 
and posts gave the most impressive roadway view. 
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TARLE 2. SPEED DATA AT THE 200 FOOT (61MI 
LOCATION !NORTHUOUNO APPR O ACH! 
DELINEATION 
TREATMENT 
NONE 
POST DELINEATORS; 
SPACING OF !/SECOND; 
RIGHT SIDE ONLY 
RAISED PAVEMENT 
�ARKERS; SPACING 
OF 1/SECOND; 
BOTH SIDES 
RAISeD PAVEMENT 
MARKERS; SPACING 
OF 1/SECOND; 
RIGHT SIDE ONLY 
POST DELINEATORS; 
ZO -FOOT (61-Ml 
S PACING; BOTH SIDES 
POST DELI�EATORS; 
GEOMETRIC SPACING; 
BOTH SIDES 
TRANSVERSE 
S TIPING ;SPACING 
OF 1/SECO�O 
POST DELINEATORS; 
SPACING OF 
1/SECO�:D; 
BOTH SIDES 
TRANSVERSE 
STRIPING AND POST 
DELINEATORS !BOTH 
SIDES!; SPACI'JG 
OF 1/SECOND 
AVERAGE SPEFU 
�.PH (M/51 
NIGHTTI�E DAYTIME 
34.5 35.0 
(15o41 (15 o6) 
33. 1 
( 14 0 8) 
31.3 
(14oOI 
30.1 
( 13.41 
29.6 
(13.2) 
28.7 
( 12. 8 I 
28.0 
(12.51 
27.9 
( 12.5 I 
21 ol 
(12.11 
32.1 
( 14.3) 
2 8.6 
( 12 .8 I 
2 8 0 2 
( 12 .61 
30.3 
( 13.51 
29.1 
I 13 .o I 
PERCE�T OF SPEFDS 
AflJVE 30 ·'1PH 
(l3o4M /Sl 
NIGHTTI�E DAYTIME 
77 80 
73 
54 
40 
41 67 
56 29 
17 33 
21 46 
9 39 
TABLE 3. SPEED DATA AT THE ZOO-FOOT (61-MI 
LOCATION ( s:JUTHBOUND A PPROACH I 
PERCENT OF SPEEDS 
A VERAGE SPEED ABOVE 30 '\PH 
f"PH I M/S J ( 1 3o 4 r� /51 
DELINEATION 
TR E AT "'ENT NIGHTT H1E DAYTI"E NI GHTTif"E DAYTIMF 
�WNE 37.7 3 5.6 90 93 
( 16. 8 I ( 15.91 
RAISED PAVEMENT 
MARKERS; G EOMETRIC 
SPACING; RIGHT J 2. 0 70 
SIDE OIIJLV ( l'to3l 
RAISED PAVEMENT 
MARKERS; GEOMETRIC 31.4 66 
SPACL'\lG; ilOTH SIDES ( 14.0 I 
RAISED PAVEMF;'JT 
MARKERS; GEDr�ET RIC 32.2 67 
SPACING; 30TH SIDES; ( 14.41 
EXTRA LENGTH 
POST D E LINEATORS; 
GEm�E TR I C SPACING; 31.4 34.5 57 83 
RIGHT SIDE ONLY ll'toOI ( 15 .41 
POST JELIN,ATORS; 
G E O M E TRIC SPACING; 3 1. 3 36.0 6� 92 
BOTH SIDES I 14,0 I (16.11 
TRANSVERS E STRIPP;C; 30.5 35.6 57 89 
GEOI�F TR IC SPACING (13.61 ( 15.91 
TRANSV ERSE STRIPING 
AND POST DELINEATORS 26.5 34.6 18 92 
(BOTH SIDES I; ( 11. 8 I (15.51 
GE0"1ETRIC SPACING 
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TABLE 4. AVERAGE BRAKELIGHT DISTANCE 
AVERAGE BRAKELIGHT DISTANCE !FEETl!Ml 
DELINEATION 
TREAP\ENT 
NORTHBOUND APPROACH SOUTHBOUND APPROACH 
NIGHTTIME DAYTIME NIGHTTIME DAYTIME 
�JONE 
PAISED PAVEMFNT 
MARKERS BOTH 
SIDES':' 
POST DELINEATORS; 
GEOMETRIC SPACING; 
BOTH SIDES 
TRANSVERSE 
S TR !PING':' 
TRANSVERSE 
STRIPING AND 
POST DELINEATORS; 
!BOTH SIDES)':' 
412 
( 126 l 
412 
( 1 26 l 
397 
( 121) 
460 
( 140 l 
490 
( 1491 
381 
( 1161 
395 
( 120 l 
428 
( 130 l 
392 
( 1191 
383 
111 n 
430 
( 1 311 
448 
( 1361 
402 
( 1221 
417 
( 127 l 
443 
( 1351 
43,> 
( 132 l 
432 
( 132 l 
*SPACING OF 1/SECONO ON NORTHBOUND APPROACH 
AND GEOMETRIC SPACIN G ON SJUTH�OUND APPROACH. 
Durability 
Raised markers are subject to damage by snow­
plows. For that reason post delineators or transverse 
striping might be better suited for this type of appli­
cation. Observations after less than a year of service 
indicated that there has been significant wear of the 
transverse stripes, particularly close to the intersection. 
In these tests, Scotch-Lane (3M Company) striping 
tape was used. (Other test installations have shown that 
the "ST AMARK" brand pavement marking fJim ex­
hibited very good durability.) 
Costs 
The delineation treatments investigated in this 
10 
study are relatively inexpensive. The cost of installing 
post delineators on both sides of the road in a geo­
metric pattern would be about $400. Installation of 
raised markers in this pattern would cost only about 
$120. Transverse striping would be the most expensive 
treatment. For the geometric pattern, materials would 
cost approximately $550 and the total installation 
would cost about $ 1,000. The use of snowplowable, 
raised markers could alleviate the durability problem, 
but the installation cost would increase to about 
$ 1,000. 
I. 
2. 
3. 
SUMMARY AND CONCLUSIONS 
The various types of delineation provided' a sig­
nificant reduction in stop-approach speeds (at 
200 feet (61 m) from the "Stop" sign), and the 
more effective treatments also reduced speeds 
1,200 feet ( 366m) from the "Stop" sign. 
Post-type delineators were more effective than 
raised markers. 
No significant difference was found between the 
effectiveness of post-type delineators and trans­
verse striping. 
4. A combination of post-type delineators and 
transverse stripes was the most effective deline­
ation. 
5. No significant difference was found in the results 
obtained from the geometric spacing compared 
to the constant rate of advancement (one per 
second) spacing. Both patterns were better than 
the constant 200-foot (61-m) spacing. 
6. The delineation treatments tested were more 
effective at nighttime than during daytime. 
7 .  The post-type delineators and raised markers 
should be installed on both sides of the road for 
best results. 
8. For rural sites, the length of roadway marked 
should be approximately 1,200 feet (366m). 
RECOMMENDATIONS 
T11e types of delineations tested provided a sig­
nificant reduction in approach speeds, particularly at 
nighttime. Therefore, use of one of the delineation 
types is warranted at locations where 11Stop11 situations 
contribute to accidents . For maximum safety, a combi­
nation of transverse striping and reflective posts should 
be used. The transverse striping provides the best day­
time delineation while the post delineators (installed 
on both sides of the road) contribute to nighttime 
delineation . Post delineators are the best single treat­
ment (considering both effectiveness and maintenance) 
if nighttime delineation is the main concern. Either the 
geometric or the constant-rate-of-advancement patterns 
are suitable; however, the geometric pattern would be 
easier to install. The delineation treatment should 
start about I ,200 feet (366 m) in advance of the stop 
sign. 
I. 
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TABLE Al. SUMMARY JF RESULTS !NORTHBOUND 
APPROACH, NIGHTTIME l 
AVER AGE 
A P PROACH 
D ELIN E ATION S P E E D  AVERAGE  P ER C E NT OF 
TRE A T.� E N T  , PH IM/SI BR AKE LIGHT SP E ED S  ABOVE 
DI ST Ai�C E 3 0 "\ P H  
!200FT 200FT F EE T  I Ml l l 3. 4M/SI 
I 366M l 161M I 
NO N E  48 .. 4 34.5 412 77 
I 21• 6 l I !5. 4 I I 126 I 
P O S T  O EL!N-
E ALJR S; S P ACING 4 7 . 3  3 3  .. 1 460 7 3  
OF l/ SEC:J ND ; I 21.! I I 14 .. 8 1  I 140 l 
B OT H  SIDE S 
P O S T  D E L  I N-
E A T OR S ;  
S PA CI NG OF 40.4 27.9 402 2 1  
1 / S E.C ON D ;  I !8. 0 I ( 1 2. 5) I 122 l 
B OT H  SI D E S  
P O S T  D ELI N-
EAT OR S ;  200-
F OO T  161-MI 42e8 zg .. & 385 41 
S PA CI NG; (19.11 I 13,. 2 I Ill 7 I 
B OT H  SI D E S  
.RAI S E D  
P A V E MENT 
MARKER S ;  
S PACI NG OF 44.8 3D.l 45'11 40 
! / S E C ON D; 120.0 l { 1 3 e 4) I 140 l 
i<!G H T  SIDE 
ON L Y  
R. A! S E O  
P AVE MENT 
M ARKER S  i 
S P ACI NG OF 4 3. 4  31. 3 "2 54 
! / S E C OND; 1!9.41 114.01 ( 1261 
B OT H  SI D E S  
P O S T  D E L  I N-
E ATO R S ;  GEO- 44.8 28.7 3° 7 5 6  
METRIC S P ACING; I 20.D I tlZ.Bl I !211 
BOT H  SI D E S  
TR ANSV ER S E  
STRI PING ; 43 .. 3 28 .0 4CO l 7 
S P ACI NG OF ( 19.3) I 12. 5 I I 140 l 
! / SE C ON D 
T R ANSVERSE 
S TRIPI NG Af'W 
PD S T  8 ELI!\.I E A- 43.2 2 7 .  l 490 9 
TORS lf�DTH I l 9. 3 I I 12.! I 1 1 49) 
SI D E SJ; S P ACI NG 
OF l / S ECO" D 
S PE E D  R EDUCTI O N  
" PH 
DIFF ER E�CE 
IN  AVERA GE 
S PE E D S  
1 3 .  9 
I 6. 2 I 
14.2 
I a. 3l 
l 2. 5 
I 5. 61 
l 3. 2 
I 5 • 91 
14.7 
{ 6 .. bl 
1 z. 1 
I 5. 41 
1 6 .. 1 
I 7. 2 l 
1 5. 3 
I 6 .. 8 J 
l 6. l 
I 7. 2 I 
I t-1/ S I 
A VER AG E 
Rt:DUC TION 
PER 
V EHICLE 
14.2 
I 6.31 
1 4 .! 
( 6. 3) 
1 z. 6 
I 5.6 l 
13.2 
I 5.9 I 
1 4. 6 
16.5) 
12.! 
I 5e4l 
1 6 .. 7 
( 7 .  51 
1 5 • .3 
l& .. al 
1 6. b 
I 7 o 4l 
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TABLE A2 • S UMMARY OF RESULTS (NORTHBOUND 
APPROACH, DAY TIME) 
S PEE D REDUCTION 
AVER AGE �PH I M / SI 
APPROACH  
DELINE ATIJN S PEE D AV ER AGE PCRCENT O F  AVfi<.AGE 
T RE ATME NT .'-l PHt M / S  I �RAKE LIGHT S PEED S ABO VE DIFFERENCE RE DUCTION 
DIST A,CE 3 0'1 P H  I N  A VE RAGE PER 
!200FT 20 0FT FEET 1M! 113.4 M/SI S PEE O S  VE HICLE 
I 366M I 161� I 
N ONE 46.5 35 .. J 381 80 1!.5 1 1  .. o 
I 20.8 I ( 1 5o 6) ( llbl I 5. 11 ( 5. 2) 
P OST JE L I I�E A -
TORS; S P A CI NG 
OF 1/SECO·�D; 43o6 30.3 389 46 l 3 .  2 l 3 .  5 
BOTH SI DE S ( l q. 5) 113.5) 1118) ( 5 .. 9) I 6.0 I 
POST DELINE A-
T ORS; 200-FOOT 46u6 32. 1  435 67 14.5 14 .. 3 
( 6 1 - M  I S PA Cif'.JG;i20 .. 8 1  114.3) ( 1941 I 6. 5 l ( 6 .. 41 
BOT H SI DE S  
PO ST DEL I NE A-
TOR Si GEO- 4 7 .. 1 28 .. 6 39 5 29 18.5 1 8. 8 
MET RI C S P ACING 1 2 !.01. I l 2 • 8 I ( l 761 18.31 ( 8. 41 
R OT H  SI DE S 
T R A N S VERSE 
STRI PHJGi 
S PACING AT 50 8 5 zs.z 428 33 22.3 22.8 
! / SECOND ( 22. 6) I 12 • 6 I 1130) I 10.0 I I I o. 2 I 
T R AN S VE RSE 
STRI PING AND 
POST OE LI NE A -
TO R S  I BOTH 48o0 29. [ 449 39 18.9 19 .. 6 
SIDES!; I 21.4 I I 1 .3.0 I 113 7) 18.41 ( 8 .. 8) 
S PACI�G OF 
! / SE CO N D  
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TABLE A3. S UMMARY OF RESULTS (S OUTHBOUND 
APPROACH, NIGHTTIME) 
S PEED R ED UCTI O N  
� PH !VSI 
AVER AGE 
A P PRO AC H  A VER AGE PERCE NT OF A VE R AGE 
DELI NEATIO N S PEE D BRAKE LIGHT S PEE D S  ABO VE DIFFERENCE REO UCT IO�� 
T RE A TMENT M P H!M/ SI DI S T A NCE 3 0M P H  I N  A VE RAGE PER 
FEET (MI ! 13.4M / SI S PEE DS VE HIC LE 
!20 0 F T  2 00FT 
!366MI ( 6 1 M  I 
NO NE 47 .. 8 37 .7 3 92 9 0  1 0 . 1  1 0 .9 
( 2 1 . 41 (16., 8 I ( 1 19) ( 4o 51 ( 4 .  9) 
RAISED, P A VE-
ME NT MARKER S ;  
GEOME TRIC 
S P ACI NG ; 48 .2 32 .. 0 394 7 0  1 6 .2 1 6.6 
RIG HT SIDE ( 2l o 51 ( 14.31 ( 12 0) I 1 .21 I 7 .41 
O NLY 
R AI SE D, P A VE-
ME NT MARKERS; 
GEO METRIC 47 . 1  31.4 383 66 15.7  1 5.  6 
S PACI NG ; ( 2 1 . 0  I I 14 . .,0 I ( l l  7) I 7 • 0 I I 1.0 I 
BOTH SI DE S  
PO S T  OE LI N-
E ATOR S ;  GEO-
METRIC S P ACING ; 4 7. B 3 l o4 418 57 l6o 4 16.4 
RIGHT SIDE ( 2 1 . 41 1 14 .. 0 I ( 127) ( 7., 3 I !7 . 3) 
ONLY 
POST OELIN-
E ATOR S ;  GEO- 46.2 31.4 430 65 14. B 14.7 
METRIC S P ACING; IZ0 .6l 1 14 .. 0 J ( 13 1 ) I 6 .. 61 { 6 . 61 
BOTH SI DE S  
TR ANS VERSE 
STRI PI N G ;  
P LU S  PO S T  
DEL I NE ATD R S  42·2 2 6  .. 5 402 lB 1 5 .7 l 6o 4 
O N  BO T H  SI DE S ;  1 18 .. 91 ( 11 .8) ( 12 2) ( 7o0l I 7" 3 I 
GEDf1ETRIC 
S PACI N G  
TR ANSVER SE 
S TRI PI NG ;  47 .5 30.5 44 8 57 1 7.  0 l 7 .. o 
GEOMET RIC ( 2 1 .2) ( 13.6) ( 13 6) ( 7. 6) I 7 .61 
S P ACI NG 
R AI SE D  PAVE-
ME NT MARKER S ;  
GEOMETRIC 46.8 32.2 3 99 67 14.6 14 . 7  
S P ACI N G ; BO T H  I 20 .. 91 I 14•4 I ( 12 2) ( 6. 5) ( 6 . 6) 
SIDE S ;  EXT R A  
LE NGT H 
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TABLE A4. S UMMARY OF RESULTS (SOUTHBOUND 
APPROACH, DAYTIME l 
S P E E D  REDUCTION 
"PH IM/SI 
A V E R A G E  
A P PROACH A V E R A G E  PERC E NT OF A V ERAGE 
D E L I NEAT I ON S P E E D  URAK E L IGHT SPEEDS ABOVE D I FF E R E N C E  R.EDUCTIDI'l 
TREATMENT MP HIM/SI D ISTANCE 30MPH I N  A V E RAGE P E R  
FEET I Ml 1 13.4�/S I S P E E DS V E H I C L E  
! 200FT 200FT 
I 3 6 6 M  I 1 6 1M) 
NONE 4 7. 6  35.6 41 7 '>3 1 z .. 0 ! 2.0 
( 2 1. 2  l 1 1 5.91 I 1 2  7l f s. 41 ( 5a4) 
P OST D E L  I N -
E AHJRS; 
GEOM E TR I C  4 7.! 34. 5 44 5 d 3  1 z .. b 1 2  .. 2 
SPACING; ( 21.0 l ( 15 8 4) ( 1 3 6) { 5 .. 6) ( 5.4) 
R I GHT S I D E  
ONL V 
POST O E L I N-
EATDRSi 
G E OM E TR I C  4 7 . 6  3 6.0 49 3 9 2  l l o  6 1 l. 5 
SPAC I NG ;  I 2 1. 2  l I 1 6.! I II SOl IS. 2 l I S. l I 
BOTH S I D E S  
TRANSV E RSE 
STR I P I NG 
P LUS POST 
POST DEL I N-
E ATORS ON 4 7. 2  3 4  .. 6 4 3 2 9 2  1 2. 0 1 2 e b 
BOTH S I DES; I 2 1 .  l l 1 15.5) I 1 3 2  I I 5. 61 I 5 .. 6 I 
GEm1ETR!C 
S P AC I NG 
TRANSV ERSe 
STR I P I NG; 4 7. 7  35oo 4 3 2  d9 l 2 .. l l 2. 1 
GE OME TR I C  ( 2 1 • 3 ) ( 15 .. 9) I 1 3  2 l I 5 .. 4 I ( 50 4) 
SPAC I NG 
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STATISTICAL TESTS 
The nnormal approxirnation11 statistical test was 
used to evaluate the significaoce between the chaoges 
in average speed at the measurement sites, speed re­
duction, aod average, "brakelight-on" distance ( 11). 
When using this method, the assumption is that there 
is no significaot difference in the before and after 
means, and that they are representative of the same 
population or distribution. The accuracy of this 
assumption is then examined to determine if the actual 
difference in means is significant and, therefore, the 
assumption that the two samples are from the same 
distribution is rejected. 
If the sample size is sufficiently large (n has a 
value of at least 30) and both x1 andx2 (sample meaos 
from the before aod after studies) are mean values of 
samples from populations having the same distribu­
tion (no significant difference in before or after pop­
ulation), the value (xi - x2) approaches a mean of 0 
aod has a staodard deviation given by 
Js l
2
/n l ) + (s2
2
/n2), 
in which S standard deviation and 
n ::;: sample size. 
Given that (x1 - x2) is greater than 3.09 aD, it 
is at most 0.1 percent probable that this difference 
occurred by chance. The assumption that xl and 
x2 are from the same distribution is, therefore, re­
jected; and the difference observed is significant (P 
= 0.999). This high level of significance was chosen 
because of the small speed reduction necessary to be 
statistically significant at lower levels of significance. 
However, for the analyses of the 11brakelight-on11 dis­
tances, a level of significance of 0.995 was also tested. 
The following tables give the calculated values. 
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TABLE Bl. STATISTICAL TESTS FOR SPEEDS 
!200-FOOT 1 6 1-M l LDCATIONI 
3.09 S IGN IF-
A P P ROACH T I ME l�P ROVEMENT Nl Xl Sl NZ xz sz ao ao xr-xz !CANT 
NORTH- N I GHT- POST DELI N- 5 3  34.5 4.79 45 3 3 .I 5.21 l .u2 3.2 l ·4 N O  
BOUND T I M E  EATORSi !/S E C  
SPAC I NG; 
R I G H T  SlUE 
NORTH- N I GHT- RAISED PAVE-
BOUND TH1E M E N T  I-1ARKERS ; 5 3  34 .. 5 4o79 33 3 1 . 3  4.83 1 .. (,7 3 .. 3 3.2 NO 
!/SEC SPAC I N G  
30TH S I DES 
NORTH- N I GHT- R A I SED PAVE- 53 34.5 4.79 35 30. l 3 .. 66 • 9 0  2.8 4.4 Y E S  
BOUND T I :<E MENT MAR.KERS i 
1 /SEC SPAC I N G 
R I GH T  S I D E 
NORTH- N I GH T - P O S T  DEL I  N- 53 34e5 4o79 26 29 .. 6 3.57 .96 3 .. 0 4.9 YES 
BOUND Tl�E E A T O R S ;  zoo-
FOOT I 61-M J 
SPAC I NG ;  
BOTH S I DES 
NORTH- N I GHT- POST Q ELI N- 53 34 .. 5 4.79 57 27.9 3.87 . 8 3  2.6 6.6 YES 
BOUND T Ir1E EATDRS; 1 /  
SEC SPAC I NG 
BOTH S I DES 
NORTH- N I GHT- P OS T  DE L I N- 5 3  34o5 4o79 38 28 .. 7 5 .. 05 r.o5 3 .. 2 5.8 YES 
BOUND T I M E  EATORS; 
GEOMETR I C  
SPAG I NG ;  
BOTH S I DES 
NORTrl- N I GHT- TRANSVERSE 5 3  34.5 4.79 30 za .a 2 .. 89 .71 2.2 6.5 YES 
BOUND T IM E  STR I P I NG 
ON L Y ; 1/ SEC 
SPAC I N G  
NOR HT- N I GHT- TRANSVERSE 53 34.5 4.79 33 27.1 3.56 .99 Z . d  7.4 YES 
BOUND T I M E  STR I P ES AND 
POST DEL I N-
EATORS; I/ 
SEC SPAC I NG 
NORTH- DAY- POST DELI N- 110 35.0 4o86 58 30.3 2 .. 7 5 • 59 1. 8 4.7 YES 
BOUNO T I M E  EATORS; 1 /  
SEC S P AC I NG ;  
DOTH S I DES 
NORTH- DAY- P OST 0 E L I  N- 110 35.0 4ot36 3 2  3 2  .. 1 3.62 • 79 z .4 z.q YES 
BOUND T I M E  EATORS; zoo-
FOOT t 6 l - Ml 
SPAC I NG ;  
B O T H  S I DES 
N O RTH- DAY- POST GEL! N- 110 35.0 4e86 55 28.6 3.43 .65 2 .  D 6.4 YES 
BOUND TIME EATDRS; 
GEO METR I C  
SPAC I NG ;  
BOTH S I DES 
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TABLE B 1 • {CO N .  ) 
3 .. 0 9  SIGN I F-
A PP ROACH T I ME l�PROVEMENT N1 X1 51 N 2  X 2  52 ao ao x1-xz !CANT 
NORTH- DAY- TRANSVERSE 110 35 .. u 4 .. 8 6  5 8  2 8.2 4.413 .7 5 2 . 3  6 .s YES 
BOUND T I M E  S T R I P ES; 
1/SE C ONO 
SPAC I NG 
N O R T H - DAY- TRANSVERSE 110 3 5.0 4 .. 8 6  4 6  2 9 .1 4 . 0 3  .7 5 2. 3 5.9 YES 
BOUND T I ME STR I PES AND 
POST D E  L I N -
EATORS I BOTH 
S I DES!; 1/ 
S E C  SPAC I NG 
SOUTH- N I GHT- R A I SED PAVE- 70 37 .. 7 5.43 3 6  31 .. 4 5. 07 lo 0 6  3. 3 5 .4 YES 
BOUND T I M E  MENT MARKERS ; 
GEOMET R I C  
SPAC I N G; 
BOTH S I DES 
SOUTH- N I G HT- RAISED P A V E - 70 37 .. 7 5.43 4 0  32 .. 2 2 . 97 • 80 2 .5 5.5 YES 
BOUND T I M E  MENT MARKERSi 
G E Jf-!ETR I C  
SPAC I N G; 
B O T H SI DES 
lfXTRA 
L E N GTH I 
SOUTH- N I GHT- POST DEL I N- 7 0  37 .7 5 .. 43 39 26 .. 5 4e4 5  .. 96 3.0 u. 2 YES 
BOUND T I ME E A T O R S  AND 
TRM�SVERSE 
STR I P I NG ;  
GEOMETR I C  
SPAC I NG ; 
B OTH S I DES 
SOUTH- N I GHT- R A I SED PAY£:- 70 37 . 7  5 .. 4 3  6 3 3 2. 0  5 .  2.2 l .  l 3 ; • 5 4.3 YES 
BOUND T I M E ME �\IT "1ARKERS; 
GEJMETR I C  
SPAC I NG; 
R I GH T  S I DE 
SOUTH- N I G HT- POST DEL I N- 70 3 7 o7 5 .. 43 34 31 .. 4 3 . 34 . 8 6 2 .7 6. 2 YES 
8DUNU T I ME EAT ORSi 
G E JMETR I C  
S P AC I NG ; 
R I G HT S I D E  
SOUTH- N I GHT- POST DELl N- 70 37.7 5 .. 43 ' D  31 .4 3.52 • 8 2  2 . 5  6 .3 YES 
BOUNO T I ME EATORSi 
GF.UMETR I C  
SPAC I N G ;  
::lOTH S I DES 
SOUTH- N I GHT- TRANSV E R S E  70 37. 7 50 "t 3  42 30 � 5 4 . 05 • 90 2 o !:l  7. 2 Y E S  
BOU!\;0 T I M.E STR I P I NG 
ONLYi 
G E O METR I C  
SPAC I NG 
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T A B L E  B l o ( C O N . l 
3 . 0 9  S IG� I F-
A P P RO A C H  T I M E l � P R O V E M E N T  N l  X I  S l  N Z  x z  S2 aD aD X1 -Xz !CANT 
SOUTH- D A Y - P O S T  D E L I  N- l 't9 3 5 . 6 3 . 5 2 7 1  3 4 . 6  3 . 3 2  • 49 l .  5 l • l NO 
BOUND T I M E  E A T O R S I B O T H  
S IDES I A�D 
T R AN S V E R S E  
STR I PES ; 
GEO M ET R I C 
SPAC I NG 
SOUTH- D A Y - P DS T 0 E l l  N- 1 49 3 5  .. 6 3 .. 5 2  7 8  3 4 . 5  3 .. 6 9  • 52 !. 6 l • l N O  
BOUNJ T I M E  EATORS; 
G EO ME TR I C  
SPAC I NG ;  
R I GHT S I D E  
SO UTH- D A Y - P O S T  0 E l I N- 1 49 3 5 . 6  3 .  5 2  7 6  3 6 . 0 3 .. 7 8  • 5 l 1 . 6  - . 4  NO 
B O U N J  T I ME EATORS; 
GEOMETRI C  
S P A C I N G ;  
BOTH S I DES 
SOUTH- DA Y - T R A N SV E R S E  1 4 9  3 s .. 6 3 . 5 2 7 0  3 5  .. 6 4 . 5 2 . 6 1  l .  9 0 NO 
BOUND T I !I.IE STR I P I NG ; 
GE:J METR I C 
SPAC I NG 
T A B L E  8 2 . S TA T I S TI C A L  T E S T S  F O R  S P E E D S  
l l 2 00 - F OOT I 3 6 6 - M I LOC A T I O N  I 
3 .. 0 9  S IGN I F -
A PP RO A C H  T I M E  I � P R OV E ME N T  N l  XI Sl N Z  x z  S2 aD aD X1 -Xz I C A NT 
NORTH- N I GHT - POST DEL I N- 5 8  4 8 . 4  4 . 9 6  4 5  4 7 . 3  6 . 3 9  1 • 1 5  3 . 6  l • l NO 
BOUND T !. M E  EATOR S ;  1 /  
S E C SPAC I NG 
R I GHT S I DE 
NORTH- N I GHT- R A I S:: C  P A V E - 5 8  4 8  .. 4 4 . 9 6 3 3  4 3 . 4  3 . 3 4 • 8 7 z . 7  5 .. 1 YE S 
BOUND T I I� E MENT t-1 AR K E R S ; 
! / S E C ON D  
S P A C I NG ;  
B O T H  S I D E S  
NORTH- N I GHT- R A I SED P A V E - 5 B  4 8 . 4  4 .. 9 6 3 5  4 4 . 8 4 . [ 1  . 9 5  2 . 9  3 . 6  YES 
BOUND T H-1E MENT II'IARKER S ;  
1 / S E CO N D  
S P A C I N G S ; 
R I G HT S I D E 
N O R T H- N I GHT- P O S T  D E L I N- 5 8  4 8 . 4  4 . 9 6  2 6  42 . 8  2 . 9 0  . 8 6 2 . 7  5 . 6  Y E S  
BOUND T I �E EATORSi 200-
F O O T  1 6 1 - M )  
SP AC I NG ;  
BOTH S I D E S  
riJ OR TH- N I GHT- POST DEL I N- 5 8  4 8 e 4  4 o 9 6  5 6  40 o 4  4 .. 5 6  . 8 9  2 . s  a . D  Y E S  
BOUNO T I ME EATORS; 1 / 
SEC SP AC I NG ; 
B O T H  S I DES 
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T A B L E  B 2  • ( CO N . l 
3 . 0 9  S IG N  I F -
A P P RO A C H  T I ME I M P R OV E ME N T  N l  X I  S l  N 2 X 2  sz aD a o  xt-xz ! C A N T  
N O R T H - D A Y - P O S T D E L I N- 10 3 4 6 . 5  6 e 2 l  6 2  4 7 . 1  5 .. 6 2  . 9 4 3 . 0  - .6 N O  
B O U N D  T I M E  E A T OR S ;  
G E J M E T R I C  
S P A C I N G i 
B O T H  S I D E S  
N O R T H - D A Y - T R A N S V E R S E  l J  3 46 .. 5 6 .. 2 1  sa 5 0 . 5  6 e Z l  1 . 0 4  3 . 2  4 . 0  Y E S  
BOUND T I M E  S T R I P E S ;  
! / S E C O N D  
S P A C I NG 
N O R T H - D A Y - T R A r-I S V E R S E  1 0  3 46 . 5 6 . 2 1  4 9  4 8 . 0  s .. oo . 94 2 . 9  1 • 5 NO 
BOUND T I M E  S T R I P E S  A N D  
P O S T D E L I N -
E A T  OR S ! dO T H  
S I D E S !  i 1 /  
S E C  S P A C I NG 
SOU T H - N I GH T - R A I S E D  P A V E - 6 7  4 7 . 8  5 . 64 3 6  4 7 . 1  7 .4 5  [ .  42 4 . 4  o . 7  NO 
BOUND T I M E  "l E N T  M. A R K E R S ;  
G E O M E T R I C  
S P A C I NG ;  
B O T H  S I D E S  
S O U T H - N I GHT- R A I S E D  P A V E - b 7  4 7 . 8  5 . 64 3 8  46 . 8  6 .. 3 9  1 .. 2 4 3 . 8  1 .a NO 
BOUND T I �  E M E N T  "'1 A R K E R S ;  
G EO M E T R I C  
S P A C I NG 
( BO T H  S l U E S  I ;  
E X T R A  L E .\J G T H  
SOUTrl- N I GH T - P O S T  D E L  I N- 6 7  4 7 . 8  5 .. 64 4 2  42 .. 2 7 . 3 7  1 . 5 1  4 . 7 5 . 5 Y E S  
BOUND T I M E E A T O R S I 80TH 
S I D E S  I A N D  
T R A N S V E R S E  
S T R I P E S ;  
G E IJ M E T R I C  
S P A C I N G 
S O U T H - N I GH T - R A I S E D  P A V E - 6 7  4 7 o 8  5 . 64 6 3  4 8 . 2  6 . 5 7  1 .  0 8 3 . 3 - . 4 NO 
BOUND T I M E  M E N T  M A R K E R S  
G E O M E T R I C  
S P A C I N G ;  
R I G H T  S I D E 
S O U T H - N I GH T - P O S T  D E L I  N- 6 7  4 7 . 8  5 .. 64 3 4  4 7  .. 8 4 . 9 5  l e  0 9  3 . 4  0 NO 
BOUND T P-1 E  E A TOK S ;  
G E cl M E T R I C  
S P A C I N G ; 
R I GHT S I D E  
S O U T H - N I G H T - P O S T  J E L I N- 6 7  4 7 . 8 5 . 64 5 1  46 . 2  4 . 8 7  o 97 3 . 0  1 • 6 NO 
B O U N D  T I M E  E AT O R S ;  
G E O ME T R I C  
S P A C I N G ;  
8 C T H  S I DE S  
S O U T H - N I GHT- T R A r--J S V E R S E  6 7  4 7 . 8  5 .. 64 4 2  4 7 . 5  5 .. 5 2  1 . 2 0  3 . 7  0 . 3  1<0 
BDU·�D T I ·'1 E S T R I P E S  ONL Y ;  
G E O M E T R I C  
S P A C I NG 
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T A B L E  
A PP RO A C H  
S O U T H -
B O U N D  
S O U T H -
B O U N D  
S O U T H -
B O U N D  
S O U T H -
!30UNiJ 
T A B L E  
A PP RO A C H  
N O R T H -
BOUND 
N O R T H -
BOUND 
N O R T H -
80UNJ 
N O R T H -
BOUN D 
N O R T H -
BOW•J J 
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B Z . ( C O N . ) 
T,l M E  I � P R O V E M E N T  N 1  X 1  S 1 N 2  X 2  sz aD 
D A Y - P O S T  0 E L !  N- 1 57 47 . 6  5 . 6 2 7 1  47 . 2  4 . 3 0  o b 8  
T [ •; E  E A T O R S  I B O T H  
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APPENDIX C 
PHOTOGRAPHS OF DELINEATION TREATMENTS 
1l1e photographs were taken at approximately the same distances from the ' 'Stop11 
sign for comparison of the delineation treatments. Four distances were used: 1, 700 feet 
(5 18 m), 1,200 feet (3 66 m), 700 feet (213 m), and 200 feet ( 61 m). These distances 
were used so that the photographs would show the view to the driver as he approached 
the sign. 
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Northbound Approach 
Southbound Approach 
Figure C l .  Daytime Photographs of Location before Improvements. 
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36 
1700 Feet (51 8  m) 1200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure C2. Daytime Photographs of Post Delineators at Constant�Rate�of�Advancement 
Spacing (One per Second, Northbound Approach, Both Sides) 
1700 Feet (518 m) 1200 Feet {366 m) 
700 Feet (213 rn) 200 Feet (61 m) 
Figure C3. Daytime Photographs of Post Delineators at Constant 200-Foot (61-m) 
Spacing (Northbound Approach, Both Sides). 
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1200 Feet (366 m) 700 Fee! (213 m) 
200 Feet (61 m) 
Figure C4. Daytime Photographs of Trmsve""" Striping (One-per-Second Spacing, North· 
bound Approach). 
1700 Feet (51 8  m) 1200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure C5. Daytime Photographs of Traosverse Stripiog and Post Delioeators (Geometric 
Spacing, Southbound Approach, Both Sides). 
39 
40 
1700 Feet (518 m) 1200 Feet (366 m) 
700 Feet (313 m) 200 Feet (61 m) 
Figure C6. Daytime Photographs of Transverse Striping, Showing Wear after 9 Months in 
Service. 
1700 Feet (518 m) 1 200 Feet (366 m) 
700 Feet (21 3 m) 
Figure C7. Nighttime Photographs of Northbound Approach before Improvements. 
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1700 Feet (518 m) 1200 Feet (366 m) 
700 Feet (213 m) 
200 Feet (61 m,  
Figure C8. Nighttime Photographs of  Southbound Approach before Improvements. 
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1700 Feet (51 8 m) 1200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure C9. Nighttime Photographs of Raised Markers at Constant Rate of Advancement 
(Right Side Only, One per Second, Northbound Approach). 
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1700 Feet (51 8  m) 1200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure CIO. lllighttime Photographs of Raised Markers at Constant Rate of Advance­
ment (Both Sides, One per Second, Northbound Approach). 
1700 Feet (51 8  m) 1 200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure Cll .  Nighttime Photographs of  Raised Markers at Geometric Spacing (Both 
Sides, Southbound Approach). 
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1700 Feet (51 8  m) 1200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure Cl2. Nighttime PhJtographs of Post Delineators at Constant 200..Foot 
(61-m) Spacing (Northbound Approach, Both Sides). 
1700 Feet (51 8  m) 1 200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure Cl3.  Nighttime Photographs of Post Delineators at  Constant-Rate-of­
Advancement Spacing (One per Second, Both Sides, Northbound 
Approach). 
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1700 Feet (51 8  m) 
700 Feet 213 m 200 Feet (61 m) 
Figure Cl4. Nighttime Photographs of Transverse Striping at Geometric Spacing 
(Southbound Approach). 
1700 Feet (518 m) 1200 Feet (366 m) 
700 Feet (213 m) 200 Feet (61 m) 
Figure CIS. Nighttime Photographs of Transverse Striping and Post Delineators 
(One per Second, Northbound Approach, Both Sides). 
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1700 Feet (518 m) 1200 Feet (366 m) 
700 Feet (213 m) 
Figure C16. 
200 Feet (61 m) 
Nighttime Photographs of Transverse Striping, Showing Wear after 9 
Months in Service (Geometric Spacing, Southbound Approach). 
